INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
17 July 2003 (17,07.2003) 




PCT 



illl 



(10) International Publication Number 

WO 03/058583 A2 



(51) liueniatioual Patent CUissificatioii': 
(21) International AppliciUion Number: 



G()9B 23/00 



PCT/GB02/05844 



(22) International Filing UsUe: 

20 December 2002 (20.12.2002) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 
0200325.9 
021 398 L4 



8 January 2002 (08.01 .2002) GB 
1 8 June 2002 (1 8.06.2002) GB 



(71) Applicant (for all designated Slates except US): 
KEYMED (MEDICAL & INDUSTRIAL EQUIP- 
MENT) LTD [GB/GBj; KeyMcd Huuse, Stock Roud, 
Soulhend-on-Sea, Csscx SS2 5QH (GB). 

(72) |{iventor; and 

(75) Inventor/Applicant (for US only): WALLAKER, Daniel, 
IGH/GBl; 94 New Road, Great Wakcring, lissox SS3 OAS 
(GB). 

(74) Agents: DRAPER, Mnrtyn, John el ul.; BGUCr WADM 
TliNNANT, Vcrulam Gardens. 70 Gray's Inn Road, LON- 
DON WCIX 8BT (GB). 



(81) Designated States (national): Ali, AG, AL, AM, AT, AU, 
AZ, BA, BB. BG, BR, BY. BZ, CA, CH. CN. CO, OR, CU, 
CZ. DE. DK, DM. DZ. EC, EE, ES, H, GB, GD, GE, GH, 
GM, IIR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ. LC, 
LK. LR, LS, LT. LU, LV, MA. MD. MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PII, PL. Fr, RO, RU. SC, SD, SE. 
SG, SK, SL. TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ. 
VC, VN, YU. ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW. MZ. SD. SL, SZ. TZ. UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ. TM), 
European palcni (AT, BE, BG, CH, CY, CZ, DE, DK. EE, 
lis, FI, FR. GB, GR, Ul, IT, LU. MC, NL, ?T, SE, SK, 
TRJ, OAPl patent (BP, BJ, CF. CG. CI, CM, GA, GN, GQ, 
GW, ML, MR, KH, SN, TD, TG). 

Declaration under Rule 4,17: 

of inventorship (Rule 4. 1 7(iv)) for US only 

Published: 

without international search report and to he republished 
upon receipt oj that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance \oies on Codes and Abbre\Hations " appearing ai the begin- 
ning of each regular issue of the PCT Gazeiie. 



(54) Title: A DUMMY MliDICAL INS'mUMENT FOR USE IN A SIMULATOR 



< 

OO 
IT} 




(57) Abstract: A dummy medical mstrumeni tbrconneciiyn to a Ibrce feedback mechanism. The dummy medical instrument having 
a number of cables- 5, 8 extending around conlrol knobs 1 , 2. In a real irisirumeni corresponding to the dummy instrument, the cables 
wouki extend lo the tip of the inslrumeni lo allow ctinirDlicd flexing of the tip of Ihe instrumeni. In the dummy medical instrument, 
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A DUMMY MEDICAL INSTRUMENT 
FOR USE IN A SIMUIiATOR 

The present invention relates to a dummy medical 
5 instrument for use in a simulator. 

One type of simulator to which the present 
invention is applicable is that disclosed in GB A 
2252656, This simulator simulates the operation of an 

10 endoscopic process. A dummy endoscope is insertable 
into a fixture which is provided with a sensor 
mechanism to sense the longitudinal and rotational 
movement of the dummy endoscope. This information is 
fed to a controller which generates force feedback 

15 information based on virtual model data held in the 
computer memory. The force feedback applied to the 
dummy endoscope is synchronised with a visual 
representation of the procedure so as to provide a 
realistic simulation providing a useful training tool 

20 to endoscope users. 

With an instrument such as an endoscope, the tip 
of the endoscope is manipulated by angulation control 
in the form of one or more control knobs on the handle 

25 of the endoscope which are linked to cables which 
extend down the insertion tube of the endoscope. 
Turning of the control knobs produces a corresponding 
movement of the cable and hence the tip. An endoscope 
can have two control knobs one of which controls the 

30 left/right movement of the tip and the other of which 
controls the up/down movement of the tip. 

According to the present invention there is 
provided a dummy medical instrument for use in a 
35 simulator, the instrument comprising a control body 
with user manipulatable angulation control, an 
insertion tube and an urnbilical extending from the 
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control body, wherein in a real instrument 
corresponding to the one being simulated, at least one 
angulation cable would extend from the user 
manipulatable controls to the tip of the insertion 
5 tube such that movement of the angulation control 

changes the angulation of the tip^ and wherein in the 
dummy medical instrument the angulation cable extends 
from the user manipulatable angulation control and 
down the umbilical to a device for controlling the 
10 resistance to movement of the cable to provide force 
feedback simulating the force which would be felt at 
the angulation control of a real instrument. 

With this arrangement, force feedback is provided 
15 to the angulation control whilst using the angulation 
control and cable of the real instrument (albeit with 
the cable being routed differently) . This not only 
provides a realistic feel, but also has the advantage 
that fewer original components need to be designed for 
20 the dummy instrument which also has benefits in terms 
of supplying users with replacement parts. 

In the real instrument, the cables extend away 
from the angulation control in the direction along the 

25 insertion tube. One option for the present invention 
is to reroute the cables completely so that they 
extend away from the angulation control in the 
direction of the umbilical- However, the current 
preference is for the cable to extend away from the 

30 angulation control towards the insertion tube as in 
the real body, and to be turned back on itself to 
reroute it along the umbilical. There is limited 
space available in the control body, and this approach 
provides the best way of routing the cables without 

35 interfering with other components in the control body. 



Within the constraints of the normal instrument. 
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there is very little space available to turn the cable 
back on itself so that it is difficult to avoid 
generating undesirable friction which can distort the 
force feedback and cause premature wear of the cable. 
5 Therefore, preferably the cable extends from the 

control body and around a pulley where it is turned 
through substantially 180° before being routed down 
the umbilical - 

10 The use of the pulley eliminates sliding friction 

on the cable where it is turned back on itself. This 
provides not only smoother operation of the force 
feedback system, but also reduces the wear on the 
cable . 

15 

Preferably, the angulation cable is a co-axial 
cable in which a central wire is moveable within a 
sleeve. The sleeve is preferably removed for the 
portion of the cable surrounding the pulley, such that 
20 the wire engages directly with the pulley. 

When more than one angulation cable is used, each 
cable should be provided with its own pulley system. 
In one particularly advantageous arrangement, a first 
25 cable is wrapped around a single pulley, while a 

second cable is wrapped around a pair of pulleys which 
are spaced apart so that the second cable forms a loop 
outside of the loop formed by the first cable. 

30 In order to retain the cable on the pulley, the 

or each pulley preferably has a convex periphery, and 
at least a part of the periphery of the pulley is 
provided adjacent to the facing wall of a pulley 
housing . 

35 

An example of a dummy medical instrument 
constructed in accordance with the present invention 
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will now be described with reference to the 
accompanying drawings, in which: 

Fig. 1 is a plan view of the angulation system; 

5 and 

Fig. 2 is a schematic perspective view showing 
the arrangement of pulleys, cables and angulation 
control . 



10 The particular medical instrument being described 

here is an endoscope. However, it may be any medical 
instrument where cables which are normally manipulated 
to move a part of the instrument have to be rerouted 
so that force feedback can be applied to the cable - 

15 

The described arrangement is adapted from a 
conventional endoscope control body. Both of the real 
and dummy endoscopes have an insertion portion leading 
from the control body ending at the endoscope tip. In 
20 the real instrument, this tip is manipulated to steer 
it through the colon. An um.bilical is provided in 
both the real and dummy endoscopes leading from the 
control body to feed various cables to the control 
body - 

25 

The control body is provided with a pair of co- 
axial rotatable knobs 1,2 as shown in Fig, 2. The 
outer knob 1, in this case, would, in a normal 
endoscope, be rotated to move the tip in an up/down 

30 direction, while the inner knob 2 would move the tip 
in a left/right direction orthogonal to the up/down 
direction* These described directions are only 
notional directions as, in use, the endoscope may be 
used in any orientation. Wrapped around each pulley 

35 is a wire chain drive 3,4 to each of which a cable is 
attached. In the illustrated example there are four 
cables which, for convenience, are denoted up cable 5, 
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down cable 6, left cable 7 and right cable 8. 

In a normal instrument, these cables 5,6,7,8 
would extend all the way to the tip of the endoscope 
5 to provide the tip movement referred to above upon 
rotation of the knobs 1,2. 



In the dummy instrument, these cables must be 
rerouted along the umbilical of the instrument which 
10 directs them to an angulation feedback controller. In 
the angulation feedback controller, the up/down cables 
5, 6 are connected to opposite sides of a force 
feedback motor and the left/right cable 7,8 are 
connected to a similar motor, 

15 

Rotation of the knobs 1,2 is detected and a 
system controller interprets this information together 
with information on the longitudinal and rotational 
positions of the tip of the endoscope. Using data 

20 representing a simulated model of a colon, software 

detects when the simulated tip of the endoscope comes 
into contact with the simulated colon wall. At this 
time, the controller sends a force feedback signal to 
the two feedback motors v/hich hence provides a 

25 resistance to the movement of the cables 5-8 which is 
felt at the knobs 1,2 as a resistance to turning. 



In order to route each cable into the umbilical 
9, the arrangement shown in Fig. 1 and 2 is employed. 

30 Fig, 1 shows the rerouting of two of the cables, 
namely the down cable 6 and the right cable 8. A 
similar arrangement is provided on the opposite side 
of the control body as shown in Fig. 2. However, as 
this has the same construction and operation as the 

35 down/right configuration shown in Fig, 1, only this 

configuration is described in detail. The right cable 
8 is connected to the chain 4 that surrounds the inner 
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knob 2, This cable then extends around a first pulley 
10 rotatably mounted on a housing 11 within the 
control body. The pulley 10 turns the right cable 
through 180°, A sheath 12 is connected to the housing 
11- The cable 8 enters the sheath 12 at this point 
and is guided within this sheath into the umbilical 
which leads it to the feedback motor. 

The down cable 6 passes in a loop outside the 
right cable 8 around a pair of spaced pulleys 13,14 
rotatably mounted on the housing 11. The down cable 6 
enters a sheath 15 attached to the housing 11 at 
connector 16 and is also guided into the umbilical to 
the other force feedback motor as described with 
reference to the right cable. 



20 



25 



30 



35 
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CIAIMS 

1. A dummy medical instrument for use in a 
simulator, the instrument comprising a control body 
5 with user manipulatable angulation control, an 

insertion tube and an umbilical extending from the 
control body, wherein in a real instrument 
corresponding to the one being simulated, at least one 
angulation cable would extend from the user 

10 manipulatable controls to the tip of the insertion 
tube such that movement of the angulation control 
changes the angulation of the tip, and wherein in the 
dummy medical instrument the angulation cable extends 
from the user manipulatable angulation control, and 

15 down the umbilical to a device for controlling the 

resistance to movement of the cable to provide force 
feedback simulating the force which would be felt at 
the angulation control of a real instrument, 

20 2. An instrument according to claim 1, wherein the 
cable extends from the control body and around a 
pulley where it is turned through substantially 180° 
before being routed down the umbilical. 

25 3. An instrument according to claims 1 and 2, 

wherein the angulation cable is a co-axial cable in 
which a central wire is moveable within a sleeve. 

4, An instrument according to claim 3, wherein the 
30 sleeve is removed for the portion of the cable 

surrounding the pulley, such that the wire engages 
directly with the pulley. 

5. An instrument according to any one of the 
35 preceding claims, wherein more than one cable is 

provided. 
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6. An instrument according to claim 2 and claim 5, 
wherein each cable has its own pulley system. 

7. An instrument according to claim 6, wherein a 
first cable is wrapped around a single pulley, while a 
second cable is wrapped around a pair of pulleys which 
are spaced apart so that the second cable forms a loop 
outside of the loop formed by the first cable. 

8. An instrument according to claim 2 or any one of 
claims 3, 6 or 7 when dependent on claim 2, wherein 
the or each pulley preferably has a convex periphery, 
and at least a part of the periphery of the pulley is 
provided adjacent to the facing wall of a pulley 
housing . 
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